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windows. 

A possible video network is shown m Figure 5 The video network 'S based on a centra) video switch 54 
connected using a star topology to client works-aliens C Video signals are modulated on to VHF earners 
ana transmitted over standard analogue cabling 56. The video switcn 5-* »s a conventional cable television 
switch. Several sucn switches can oe cascaded in a bar arrangement for large systems. 

For long distance video communications, a 'device 58 for cornciesstng and decompressing vioeo 
signals (a "cocec") may be used and the signals are transmitted using ISDN tetepnene lines. 

The architecture of me obiect-based system 10 win row be described. 

With reference to Figure 6. the structure of one user's portion of the system is represented. The 
functions of fhe ooiects are as follows: 

a Venue object <Vi i$ an electronic meeting place allowing control over media channels and providing a 
location for stonng snared objects. A user may nave several Venue objects: 

a Phone Bootn object (PB) control* the creation of Venue objects and oversees the setting uo. 
maintenance and Closing down of conferences. The P8 comprises a processor for handling incoming and 
outgoing calls: 

a Connection Manager object fCMi controls driver components <0- ... Dj which handle media 
connections for the system 10: 

a Directory object (Ot which provides a list of potential meeting participants- 

Obiect X represents another system obiect for performing a specific meeting-related function, eg. a 
whiteboard function. 

Figure 6 is a conceotual representation of the system to and the arrows represent inter-object 
communication, in the emoodiment being described, the system comprises client workstations C and 
servers S and most of the objects referred to m Figure 6 are functionally-split into a server component and 
one or more client components as indicated in Figure 7 

The server objects handle the centralized and distribution - cemed aspects whereas the client objects 
handle the presentation aspects. Hence shared applications can be written with one server object connected 
to a plurality of client objects on different client workstations 

In Figure 7. PB-s means a Phone Sooth server object and PS-c means a Phone Booth client object, 
and so on. 

in this embodiment, the client objects are implemented as NewWave objects ie. several new classes of 
NewWave objects have been added: Venue objects. ROAM objects. Whiteboard objects. Phone Booth 
objects. Thus the semantic part of these functionally split objects runs cn an HP-UX server and the user 
interface runs cn MS-DOS NewWave Client workstations. 

The client workstations are each running an object-based system of the type described m European 
Patent Application No.339220A. the description of which ■« incorporated herein as Appendix A. Appendices 
A-o mentioned m attached' Appendix A are not attached as part of this application but are incorporated 
herein by reference. Appendix A describes how objects are linked together by parent-child links and how 
obiects can be copied. During a copy operation, the container of the ooiect to be copied sends a message 
to the OMF28 asking the OMF28 to copy the reievant object and identifying the container object which is to 
receive the cooy object. 

The OMF28 performs the copy function and then sends a message to the target container object 
instructing it to msert the copy ooject as one of its child objects. 

Mailing an object involves serialising the object, transmitting it to its destination and deserialising it. 
Serialising an ooject involves converting it to files, say OOS files, containing the data of the object and 
information about its properties and its child objects. 

Server objects are not linked by parent-child links m the manner m which client objects are so linked. 
All client objects contain a reference to their associated server object. Figure 3 shows the form of data item 
60 used to name oojects. The data item 60 is an eight-byte array following the convention used for internet 
Protocol (IP) addresses. The first 64 bits is a machine identifier M I 0 comprising a 32 bit server IP address 
ano a 32 bit machine IP address. For a server object the server IP address and the machine IP aadress will 
be the same whereas for a client object tnese will be different, if there is only one domain per machine, the 
domain identifier D 10 is zero. The object identifier O I O comprises a 32 bit generation count and a 1 6 bit 
tag. The 16 bit tag uniouely identifies the object within the relevant storage domain. Since tags are reusable 
when an object is deleted a generation count is used to ensure that each object is uniquely -named m time. 
The generation count is simply the time in seconds. 

When a client object is closed (inactive) it appears as an icon on a user's screen. The user opens the 
object by clicking on the <con Opening a client object causes it to send a message to its associated server 
obiect informing the server ooiect that the client obiect is now active t.e a Here Am I message. Until then. 
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Figure a shews video faciiities for a :iieni workstation. 
Figure 5 shows a video network Structure: 
Figure 5 illustrates ire mam obiects m the system 

F.gure 7 .Hustrates the functionally split nature cf :ne ejects m the system 
*. Figure 8 snows the ma ( or components of tne sys-em infrastructure: 
Figure 9 snows a typical Venue: 
Figure :0 shows a CoMedian directory: 

Figures nitrate message sequences for system operations: 

figures 15-27 show screens during a typical user session 
The mam components of a muiti-meoia distributee ^e'ci-nacec mni*>,*nr«~ * 
.nven tl on w.H first be descr.bed. --onlerencng system accord.ng to the 

Referring to Figure 1. a multimedia distributed ^hect-fcasPd -nnter«n^ * . 

cresentmvent.onisma.cateoat .0. The system lOcomn^ £VStem acco ' a,n 9 fc !he 

network I2 may be a wide area ner.ork ( WAN, "7 ! ^ " 3 ^ '* ^ 

. T (MAN), cent workstations C are connected to eacn o', ^ 

i-nnL-pie. unent worksiations C could communicate dire.-;i v earn «r ha , th , ' 

and therefore each client .orkstat.cn c has 0 n ty cn.^^°^ " ^Zs^ 

- ::.ent workstations to communicate w.th each other v , a servers S t0 6 aD ' e 

Referring to Figure 2. each server S comprises: 

narcware 14. such as an HP9000 300 HP-UX .--.mnursr imp , , , 
Company,: -'"Outer (HP , s a trade mark of Hew.ett Packard 

operating system software 16. such as HP-UX software: 

Remote Obiect Access Manaqer (ROAM) ^nfrwarp \a f rt , ~« 

COM software 20 providing object management facilities 

each client workstation C comprises: 

hardware 22. such as an I8M-AT compatible PC: 

operating system software 24. such as DOS software 

windowing software 26 . SUC h as MS Windows applications software 

an oo,ec, management facility (OMF, 28. such as a Siangan! NewWave OMF .Newwave ,s a trade 
mark of Hewlett-Packard Company used for a family ol applications software,- M ° # 

for n^n„ S0 " WarB 30 SUCh " NBWWaVe 0b ' 9C,S a " a cl,.n« obtects 32 and a ROAM ot.ect 34 

for Handling communication with ooiects on other computers The client oo.eet. 35 " ! Z 
oresentahon ob,ect parts mentioned ,n the introduction ' correspond to the 

^rLVJ:T,7*™ i0n C mere,Cr9 3 * mC0We ° oSe ' ' n,eria " *"»" *h.ch to manipulate 
sen!e! S ° C3U5e ,6,eCIS ' C 03 " anSm ' t,e0 0ver ,he '2 «• »>« ^sociated 

voir= h a e „o yS,e ^ '° DrOVideS mU '" mMia ,aei ""« » ««■ **am P ,e. each Cent workstation C may have 
voice ana or video ccmmunicanon faclit.es as -e« as data commun,cat,on fac es 

p;;rc=vr pc 8 ca,as r - - ^ ~ ^^ssr^ 

a:ep n ~e b ^^~ 

^Eacn o. the sites A and 8 composes a LAN and a LAN WAN bridge interconnecting the LAN with a 

therefore dial other users adding them .n to conference calls using OTMF 

in oroer to conduct conferences over a wider area. PC servers 42a and 4 2b on respects sites A and a 
•o ^o^nce 0 ^ ° V6 ' ° Ub " C 5W " Cnea ' e!e0nOne ne,V *° r - ,PSTN1 «* ** o«" 'o«,rers 

Referring to Figure 4 each client workstation C „«, „ neo (acillt , es has , vl(jeo camera 46 
TV rece,ve ' s 48 a 'h'crophone 50. a preamplifier 5 1 and a VHF modulator 52 

Furthermore, the client workstations C may t»e fitted with video cards to enable a user to view video m 



/ 



BP 0 497 022 A1 



Button Appearance 


Meaning 


No button 

White. unhiQhiighted 
Slack 

fled 


This person does not have this media channel available. 

The media channel t$ available, but not cnosen /or use. 

The media channel has been selected, but is inactive because the person 

>s not present in the Venue or the connection has not been completed yet. 

The media channel is oemg used. 



The lower portion of the Venue is taken up by the shared object area 78. This*ac:s as a shared foiaer. 
storing objects on the server and making them accessible to all users of the Venue, inactive objects are 
represented by an icon such as icon 38 m Figure 10. Objects m the shared object area 78 may oe client 
objects e g. Whiteboard client oojects. or may be standard NewWave objects, it is possible to move objects 
mto and cut of the snared object area "3 of the Venue-ctient obiect. Moving a functionally-split ooject such 
as a whiteboard object mto the shared object area 78 does not entail moving the Whiteboard-server object 
but just the Whiteboard-chem object. The OMF28 instructs the Venue chent object to insert the Whiteboard- 
client object as one of its children. The Whiteboard-client object is then serialised by the Venue-ctient 
object ano sent to the Venue-server object. The Venue-server object updates its other active Venue-client 
object with the news that a new Whiteboard object is available m the Venue and these Venue-client objects 
display the Whiteboard-client object icon in their snared object areas 78 accordingly. The Whiteboard- 
server object remains on whatever server it was initially stored. Subsequent opening of the Whiteboard 
ooject by any of the users cf the Venue cause a copy of the Whiteboard-client object to be serialised by 
the Venue-server and sent to the relevant client-workstation where it is deserialised providing access to the 
contents of the Wmteboard obiect for that user. When that user subsequently closes (deactivates) the 
Whiteboard object, the copy of tne Whiteboard-client obiect remains on that machine for subsequent use. 

in contrast, if a NewWave object icon is moved mto the shared object area 78 of a venue-client object, 
this causes the NewWave obiect to be serialised and sent from the client workstation to the server machine 
which stores the relevant Venue-server object. The Venue-server object then instructs its other active 
Venue-client obiects to display the relevant NewWave object icon. Subsequent opening of the Newwave 
object by a user of such an active Venue-ctient object causes a copy of the NewWave object to be made 
ana sent to the relevant client workstation. Each such user thus obtains a separate copy of the NewWave 
obtect and changes which a user makes are not reflectea m the copies held on the other users' machines. 
This is a consequence of the non. functionally split nature of NewWave obiects and is an impiementationai 
feature rather than one whtch ts important to the present invention. 

There is one Phone Sooth server object on every server machine and one Phone Booth client object on 
every client workstation. The Phone Booth client object arranges for the creation and activation of Venue 
client objects on client workstations and the Phone Booth server object manages the creation of Venue 
server objects and the convening of Venues. On opening a Phone Boom client obiect the user is presented 
with a directory 90 ol possible meeting participants as shown m Figure 1 1. The directory 90 comprises a list 
92 of potential participants, an area 94 for displaying a picture of a participant, a media selection area 96 
and an options area 98 displaying three options: Convene Select and Cancel. Unavailable media options 
are greyed out m the area 96. 

When a name is selected by choosing the Select option and then selecting a name from the directory 
90. a picture of that participant appears m the area 94 as snown. The media connections are selectable by 
checking the relevant boxes in the media selection area 96. Checking the box beside the name of the 
person in the area 94 adds that person to the list of Venue participants. In addition, the initials of the media 
options chosen (Phone. Video. Data) appear against the participant's name m the list 92. A previously 
selected participant can be de-selected by ce-checking the box beside the name of that person m the area 
94 Taking the Cancel option means that none of the changes made since the window for the directory 90 
was brought up will be implemented. The Convene option win be described later. 

There is also a Connection Manager object on each server machine providing the facility to interconnect 
users using different mecia. The Connection Manager object handles the generic operations involved in 
establishing non-data interconnections. Drivers for each medium available, eg. video, telephone, handle the 
specific operations involved m carrying out switching requests during use. The Connection Manager object 
performs the following services: 

maintains a list of media resources available m tne system 

• detects wnen resources fail 

• monitors resource channel availability t.-e. monitors, microphones, speakers, cameras): 
sets up connections oetween peopie using different media 1 
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the serve, oo,ec: >s unaware of the existence ol the dent oo,ect. in other „ 0 rds imks h„ 
server ob.ects are ncn. ce rs,s,en, ana ,.. 1W e ,, S!enc of , L e r ooS. 11 r« "* 

e*.s M nc. of a corresoordmg ci,en, oo.ect and v.ce-versa. S^er oZ^ZZlV^'^ 
corresponding cent oo.ects «h*n are currently ac:,ve. 0 C en,n 9 a *5« t ' J 0 """'" C ' 
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■■« 0D,ect :.-ea„on and de.et.on ob'te'ana^ no 7, T r -" en ' W °' kS,a " on and * 

rouang. Th, s „ . s:anca(0 ^ TmF h £' -^.ec. message 
statically !,nked to each client obmn cn n,, ■, J ,eC ' ma " a9e ' librar * <C0Mue-C| 61 

i ;,ner .or,,, the COMue-C XSZZl ^ £T »~ <* " 

functronally split Ob,ec:s. Communication ,hr, 00 h the COM, .P r «, ' 8 C " em 00|ee,s ,0 ' 

need to .no- the ob,ec, ,den„„ers o, o** ooT« ^ £, on." " anSPa ' en '- ° C ' eC ' S ^ 

m^an^^^o ^seno^ ^ ' C0M - S ' " * "*«^ 

r 64 A server .*,.„ manager f.bta' ylcOMUB s 65 ' f.T!"™ °" ° Pe ' a " n9 SyS,6m S0 " ware 

...... »«, so ».„„., ..s" 5 : ...» ™^so ;%»^'»«r" ™~ *• *••"«• ~ ■ « 

s~ '-^-^sss^sa^ssr: 

The functionality of certain objects .n the system w ,g ,„„ Be described The «rm „ 
m,s specification , 0 denote a selection made by the u*er of a Jrlll ,Z « 56 USe ° 

•^ouse. The term "drag" w,„ denote n^i^.^ ^^^^ZT' ^ " " ' 
"drag" an ,tem across the screen a selectl0n " ™oe so as to 

^^^^g^z*™- ,ns,de °' ™ n — — «»■ *** 

- - — -y are sharing. 

oec.de to move t^^Z^ ^S^"**™?™ «*" — » 

^;e— : c r:r=er,^ 
ob^ may oe many venue °- — s - •> -^-^s^^^s^ 

-an be seen and «her» rt,n ? ° ca,,,DMn,s afea 7 « »"ere the peopte * the Venue 

obtects lor ^ lr ^ [aTe stored" " $ ^ * :0n,r0,lea 8e " eaW ,n « iS 3 Sha ^ a ' 9a ^ 8 

absent ano status bannef 84 >ZZ In 'T™ " S preSe "' »° 

media control buttonTaS The b, man « * " ' "k"" T tee " ' nV " ed » lhe ' es, " , 9 3 »• 
, available a^ L v'L ^neTis n^se * 3 m °"° n "*° ^ 0 060 « 

can itr:::, r ~ ^ :,^r mea,a tuMns 86 ,o ' !e,ep,ione — « «• « « 
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workstation 8 to the Phone eooth server object PB-s. if the witancn is accepted a Create Venue message 
(referenced 6) <s sent from the Phone Booth server ooiect PB-s to the Phone Boom client object PC-c 
wh.ch causes n to create a new venue client object v-c' on client workstation B involving sending a Here Is 
Parent message (referenced 7) to the new Venue • client object v-c" to notify .t of the identity of the Venue 
i server object v-s. The new Venue client object V-c then sends a message /referenced 8> to the Venue 
server ooiect V-s requesting information about the contents of me Venue. The reply from the Venue server 
object v-s is referenced 9 m Figure 13. 

Messages corresponding to those referenced 6-9 are sent between the server S and client workstation 
A so as aiso to create a new Venue-client object v-c on that workstation and these messages are 
? referenced 1 0- 1 3 m Figure 13. 

Finally, the Venue server object V-s sends a request (referenced Mi to the Connection Manager object 
CM to set up the chosen media connections and the Connection Manager object instructs the relevant 
media drivers accordingly (dotted line referenced 15>. 

The users of client workstations A and B can then communicate using the newly created Venue 
( it is also possible to convene an existing Venue by selecting the Convene option w.thm the Venue 
This inmates a sequence of events wh.cn «.n he described with reference to Figure U. Agam. a server 
machine S and two client workstations A and B are represented. 

The user selection of the Convene option >s referenced I m Figure 14. Th.s causes the- Venue client 
object v-c to send a Convene Request message (referenced 2) to the Venue server object v-s wn lC h 
notifies the Phone Booth server object PB-s of the convene request in a message referenced 3 wn.cn 
identifies the , mended meeting participants. The Phone Booth server ooject PB-s sends a Ring menage 
(referenced 4) to the Phone Booth client objects P8< on the workstations of the intended meet.ng 
part.c.pants causing a dialogue box to be displayed on these workstatrons inviting the users to partake m a 
meeting. When these users accept or decline the invitation th.s causes a reply message (referenced 5) to 
be sent from each Phone booth client object PB-c' to the Phone Booth server object PB-s. 

The next step is for the Phone Booth server object PB-s to .nstruct (message referenced 6i the Phone 
Booth client objects PB-c' to create new Venue client objects V-c' on machines where a Venue client object 
linked to the Venue server object V-s is not already stored. Such new Venue client objects V-c' then send a 
message (referenced 8) to the Venue server object v-« requesting information about the contents of the 
Venue so that the appropriate -cons can be displayed m the shared area 78 of Figure TO on the respective 
client workstations. The reply message containing' .niormation aoout the contents of the Venue from the 
Venue server object V-s is referenced 9 m Figure 13. 

The Venue server object V-s then sends a request (referenced i0) to the Connection Manager object 
CM to set uo me chosen media connections and the Connection Manager object instructs the relevant 
media drivers (not showni accordingly (dotted l.ne referenced in. The distributed meeting can then 
proceed. 

A user can also set up a new Venue by selecting a Create a New menu option in NewWave Office 
^ (F.gures 14-17 of Apoendix A). On open.ng the new Venue-client object a Venue-server object also needs to 
be created. Figure is depicts the process. A server machine «s indicated by S and a client workstation oy 

C. 

The act of opening the new Venue-ciient object v-c causes it to send a message (referenced i > to the 
Phone Booth client object PS-c which triggers a message (referenced 2) to be sent from the Phone Booth 
client object P8-c to the Phone Booth server object PB-s requesting creation of a new Venue server object 
V-s. The Phone Booth server object PB-s creates a new Venue server object V-s using a Venue Start 
message (referenced 3>. Next the new Venue-server object v-s sends a Here Is Parent message 
(referenced 4) to the Venue-client object V-c containing the ID of the Venue-server object. The new Venue 
client object v-c then sends a message (referenced 5/ to the Venue server object v-s requesting 
information about the contents of the Venue and there .s a corresponding reply (referenced 6) from the 
Venue server cbiect. 

it «s possible to add new meeting participants to an active Venue by selecting an Add New Member 
menu ootion. Th.s causes a directory of potential participants to be displayed as shown .n Figure 11 to 
enable the selection of one or more further participants and associated media connections. Information on 
these choices .s conveyed from the Venue client object to the Venue server object which updates the 
control panels ol the relevant Venue client objects. Chosen new meeting participants are not aware of any 
change until someone convenes a meeting. 

When a user elects to close a Venue by selecting a CLOSE oot.on th.s causes a message to be sent 
from the relevant Venue-client object to its Venue-server object .nform.p.g the Venue-server object that the 
Venue-client object is deactivating. The Venue-server object then messages the Connection Manager object 
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srcvces users w,th a shared computer *h.tPnn a ,r* 1 " Wh ' tebcard - Wh.teooard object 

Wh,«ocara or acau.re an ,mage froTaZHn ' S ° * 3 ^ * aw " wnte and ^ e ™ ™ "er 

,ame w^eooard on d.fe.ent c l enT " 2 Th™ ^ T' * 10 ^ ^ ™ 
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a scroller 
a pointer 

a selection of different coloured pens 
an eraser 
a text selector 
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Only one user can move the oomrpr 115 =t = a 
PO.nter ,0,0 - ,h, S turns „ e C Uf so n» Vo n e H. *"^T^ °' ^ ^ * ^ °" *° 

-sr. toXS^r^^r* ~ a,a A,so *•« * - - - • 
c*::;: ^sr; razi; s,a,us message 120 As users jpen or c, ° se ,he ™« 

*« ^Laror t::r m KC °'^ " - — — - - - <oncen, r a„n g 

wor.stancns A and 3 co^^^^L^ , n°' CtS * maCn ' ne S 4nd ,wo c,ien ' 

an 0 a Connects Manage, ofijeci CM ' S '" e ' e ' S ' n,, ' a " y a Ph0 " 8 e ° 0,h se ~ e ' PB-s 

.•e^r^^ *■ «*. an ,np ul (dottM „ne 

8oo,n cen, o 0j9 c, pb-c ,o me Pnone ^ e/ver p| = 'L" T' ' r ° m ,ne Ph0ne 
Boom serve, o B| ec, » create a new Ven u9 s « «1 ^ I 'C^'"? Ph0 " e 
The Phone Booth server ob,ect PB- then .enas a R „ n L„« , m e"age (referenced 3). 

otDKi Pe-.- on client worKs ation B clTnr ? J , 9 " 98 " e,erence<J 4 » » P"one Booth cnen, 

:o-,soond,n 9 .essage .re.erenced I to b e ^ ^ .TpSTb ^ 22^*^ 
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To "open" an obiect. the user double clicks on me icievant icon Referring to Figure 17. Martin has 
ooened the Proiect Meeting Venue whicn is shown m a *maow 1 74. The window 174 has a menu bar i76 
■*nich has similar options to the menu bar 1 30 of the -.v.ncow 125 accept a Meeting ootion instead of Ehe 
Setting option The window 1 74 displays a participants area 173. showing only Martin, and a snared items 

i area 180 which :s empty. Underneath a bit map 182 of Manin is a name bar 134 which includes a 
notification of presence and three media control buttons 1S5-7 for Phone, Video and Data respectively Oniy 
the Data button 1 87 is highlighted m this example, is. blacked out m Figure 17 

On setectmg the Meeting option from the menu oar 176 of the window 1 74. a CoMedian directory 
*.naow 190 apoears. Figure 18. The reference numerals for the CoMedian directory which were used m 

) Figure 1 1 will be retained here. Martin selects me name Richard Jennings from the list 92 of potential 
participants caus-ng a picture of Richard to appear m the area 94 together with crosses m the video and 
data boxes m the area 96 to indicate Richard's med.a selections. Th.s means that Richard will be contacted 
through :he system for data sharing with bom video and audio travelling over video connections. Martin then 
clicks on the Convene button in the options area 98 to add Richard to the Venue which causes Richard's 
.mage to |0.n Martin's image m the Venue as shown at 192 .n F.gure 19. Richard is marked as absent at 
194 and a banner 196 1$ displayed indicating that ne has been invited Martin has selected both video and 
data connections for himself m order to match what was selectee for Richard. This causes the video and 
data outtons 1 86 and 187 to be highlighted m a first colour to show that they are currently m use albeit only 
locally to Martin's own workstation. Richard's video and data media buttons 186a and 187a are highlighted 
»n a second colour to indicate that they have been requested put are not yet m use. 

Wh.ie waiting for Richard to |0in me Venue. Martin ts moving trie Design Notes and Design Principles 
objects 170 and 172 into the shared .terns area 1 80 of the Venuo by :hck.ng on each obiect and dragging it 
to the area 18O. 

Moving now to Richard's workstation, shown .n Figure 20. the invitation to join the Venue has reached 
his macmne and has caused a bell 200 to apoear at the bottom of his screen. The bell 200 is flashing and 
making a nnging sound to attract his attention. Richard clicks on the bell 200 and the result is shown in 
Figure 21. An invitation message box 202 <s brought up teiiing flichafd that he has been invited to a 
meeting and giving me name of the meeting and the name of the person who convened the meeting. The 
invitation message box 202 comprises two options: Accept and Decline. Richard clicks on the Accept option 
to accept the invitation to join the meeting. 

Referring to Figure 22 accepting the invitation causes a Venue client object automatically to be created 
and a window 204 to be opened for Richard. The chosen media connections have been set up so that 
Ricnara can now see and hear Martin and the objects that Martm has placed into the shared items area 180 
are available to h.m. Figure 23 shows that Martin can see the same Venue having the same contents on his 
workstanon Referrmg to Figure 24. during the meeting. Martm has opened a w.ndow 206 on the Design 
Notes whiteboard obiect. Martm informs Richard of this so that Richard can also view the whiteboard obiect 
and men both Martin and Richard can scribble on the whiteboard and view each others input. When their 
t meeting 15 finished both Martin and Richard close and save me Venue. 

Figure 25 shows the Venue obiect 163 saved »n Richard's NewWave office. In Figure 26. Richard has 
lust opened h.s NewWave office and is v.ew.ng the Venue 168 in a window 208. Martin is not present 
(although he would be if. coincidently. he had his Venue open at the same time as Richard. In that situation, 
the relevant media connections would automatically be set up). Referring to Figure 27. Richard has selected 
me Meeting menu .tern using the cursor 210 so as to bring u p the CoMedian directory 21 2 and he has 
selected Ed Dav.es m the manner previously described. Ed Davres does not have video capability, instead 
he is selected by telephone. Clicking on the Select button w.11 cause Ed to be added to the Venue without 
beginning a Convene operation. 

Referring I0 Figure 28. Richard is about to initiate a Convene operation by selecting the Action item 
from the menu bar 214 of the window 208. and selecting the Convene option from the corresponding menu 
216. S.nce Ed ooes not have video capabilities, the audio from h.s telephone would be mixed into the video 
feed into Martm and Richard and their audio signals would be sent to Ed's telephone during their distributed 
meeting. 

Turning now to Figure 29. a new session is beginning on Ricnard Jennmg's workstation. A window 220 
contains Richard's NewWave Office. Ricnard has created an outgoing message represented by the icon 222 
caileo "Meeting Request" (using the "Create a New" option from me Action Menu - see Figures 14 to 1 7 of 
Aopendix A) in Figure 30. on opening the outgoing message 222 it is displayed m a window 224. Richard 
has completed the distribution list 226 and written a cover note 228. 

Referring to Figure 31. a new Venue-client object represented by the ;con 230 is created (again using 
the "Create a New' option). The Venue-client object 230 is coo.ed and araggec into the window 224 
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can-cola, W.*, ob.ec. so that mese other vl n LL™ ° m ' n ° mem °' tne *«» 
me ,mvar.i meet,ng member ,s now accent ' 6C!5 a " e ' " !e " a "»earance ,c .nc.ca.e ,n« 

= Another way of settmg up a o.«nb B »o meeung ,s m, 5 ...„ M 

aesrid meetmg part,c,pan,s. A Ven ue .c„em co.ect ',. 1 V *" e " S, ' n ° «,ect to 

Ve^e^ent obw „ omer ^ crea, es a " n J ,'° ' W "~ w ° e '">- Copy** a 

o*« -orksawn, cecause ,n the cooying , 10 " 8 ' 6teva "< "enue-server od,ect on those 

co,ec: ,s reserved. J '" 8 Venu ^'e<» oo,scfs reference to its Ven ue .<erver 

> There are different ways in wn.ch a Veroe-rnent -cect -»„ , 

■e .ncluca the Venue-cKen, oo.ect ,n an eienron c m* ' !M '° ° ther "0"«Moni. One „ ay ., 
-essage „ aeateo ,n the norma, manner e c Z Z SZT. °J "" S ° D "° n - a " •» e "° n " ™" 
cotect ,s .nc/uoed ,n ,n 9 message us.ng a stancard -0, ^ ° S Ne '" Wave Ma " ana a Venue-d.en, 

*e message, they p.ace the Venue-Cien, TZr rlTe^ T ^ me °' ^ """" 
meeting. At n . releuan , ^ , he - . oo,e CIS ,n preparatton ,0, the formcom.rg 

-ee„ng. On openmg , he Venue-cl.en, ob.ects the , 33 0 , ma ^ ,nu « fi »« <**« » commence the 
«n. Venue-Cen, ob,ects send a Here Am', mes ag ,1 £ Ts™ v^'" ' S auIomat '«»V ^da.ed and 

Another op„on „ for the user w.sh.ng to ... up a '.ZlT'T Ve ™s°™ oo,ec. 
«»«. and to ser,a,ise the copy 0. the Venue-ciem cc ec t o TnCVnT '° ' 8 * Vant V ""-<"°"< 

•uen as a networ* dnve,. Th,s file may men be ,rani D o ted • m« T ** ' 0r ° ,h8 ' Share0 mea ' um 
r an,c, C an-s and deser.al.sed thereoy proving each T sa L,* " 0 * 5Ia " 0ns °> ,he '«.ndad meenng 

~ - — - ; 

o^.r sjss^, sr. r 1-- os " crea,e * -° . 

^ r -rrr^ e c r ,^ - ^ . c , eate . ^ optlon 



. T s S agecr 5 ::~;Vwh^^ .- m , n ed ,n an etectrcn, ma., 

-e-erence to the relevant Wh„eboard server o B) ec. or l ""' Se ° A9ai " ,he aavan,a 9« °' emibng a 

» . S oota,ned s,nce each copy 0, the Wh.tedoard c en °' : ° Pied Wh »«»ard.clien, oP ( ec,s 

flfiiaci (as dttenaetJ w.m reference .0 Rgure 8, * " ' e ' 9r8nCe 10 ,he Wh 'teooard server 

Also as previously described, a Wh.teboard-client obiect -» h 
^n ue o 6l ect by a user causing copies 0, ,h e WhTeboarr^ fc^ n , \ ^ ""° *° shar9 ° i,ems ™ °> a 

««w 01 the Venue ob,ect thereby g,v,ng access 7 h»1« ^ ! ° 68 made availa0| e <o the other 

' An e,emp,ary user sesston w,„ now pe d e bed ^ ^ '° *™ ^ ' 

lypotheaeil users Martm. flichi and Ed re ' 8rence 10 Fiau ' es '« » 33 .nvolving 

A r 1 3 Sa " n °' 3 C ' iBn ' -' kS ' a "°" ."Q Hewief, Packard NewWave Software. 

a title bar 128 carrying the title "NewWave Office" 

a menu tar !30 offering the following ootions- " 
Action. Ed.t. Objects. View. Sertmgs. Task ana Help- 

a system menu box 1 32; 

si2e boxes )34 ana 1 36: 

a vertical scroll bar t38 with scroll arrows t40 and 142 ann , e 

a hon 20 ntai scroll bar u 6 w, t h scroll arrows } £ ZaVo ' 

The window 126 aisolavs ^ 3 0 3 SCrc,l, ^ ^ 
-nter ,60. ,n ^."^^^^1^1^ " I* ^ ^ ^ 
«ana side represent -ork-reiated'tems * ' C ° nS ' S8 - 170 ™ 172 'espect.ve.y on the ,ert 
■P„ec, M ee„ng. , eore;entjng . ^ b , ^ ^ ^ ^ ^ 

e5,9n r' iEr^jsisr-' a — * - - 

Oes, g „ Pr,nc,p,es- a NewWave document ob ( ec, M, con.a.neo on ,he c.ien, w 0 , s , ati0 n 
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APPENDIX A 



Brief Description of the Drawings 
Figure l is a block diagram of a computer in accordan 
^ with the preferred embodiment of the present invention. 

Figures 2 and 2A show block diagrams which illustrate 
the relationship between objects, applications and data 
^ files in accordance with the preferred embodiment of the 
present invention. 

Figure 3 shows a plurality of objects linked in 

jS 

accordance with a preferred embodiment of the present 

. invention, 

-o 

is 
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displaying ;ne message. Th.s is achieved h» 

- SS ,g me w J !ne meu ~ J «^^"» an= , reSS ,n 9 ,e con„ 0 , 

-Sure 32 snows Ml Ine messase , Cw ^ " ' ^ ^ 232 ' aBellea 3" n 

< 22< men ccseo ;F,g u ,e 33, To send the a an ZT™ °^ Fhe -cow 

Tn,s causes a co Dy * me message, ,nciuc,ng the V^Ln"^'^ ^ "* ° Ul T ' a ' «" 234. 
:! co,e on .-he ost„c u „on „„. the Ou, T?, y .- b ,e" " Cor,ams - 10 * «"< » 

«n,Don,n« » enable these ,o be transm.rtea «tn !, T Se " a " Sa " 0n " *• "essage 
- <.6»ed and m a r. lou(a , eo 0y the , ec - " e ">e..age .orrpenenis so mat these can oe 

-"sage and ,„, c iris , r nain NewWavVo^ce T,' ^ Ve "^'*"< oo.ee, out ol the 

ooer, tne.r venue,.,en, ot.ecs „ beg „ "J b °Z nZ *' n* " m6 ' tne ™cln« 

s a,e fl ob,ec,s e.g a Wh.eooard ob,*?, ano mo ""^'7 °" n "- Se " n9 ' USe ' 5 < a " °<*" 
islepncne ana v.aeo .nterconnecnons. F 0 r s ° e ' '"'^"'""V as well as ,n,eract,ng !n , 0ugn lflmir 
, -e aye C a lh wn.teboar. ^ user ,o a Wh.teooarlcJcb^ 

-en, oo,ec,s of me changes. UOOaIes a " 01 ,h « ™ h « corresponaing ac,.„e Wh.ieboaro 

Although only Venue snared obieas anr, wk , ,. 
«n**™ „ , s engaged ,ha, ™ ^ ~? sT " 'IT* ^ aVa " a °' e » a — <" - 

rucurer ob,ec. anc ,oc,s (o control ,he e,,e,na ' "h"'* 3 ° b|BC ' S 3re a la " <*■•«. a oneoor,- 

cassette ^corner controller. 5S '° Such as 3 ™tual mon„or manager ana a "deo 

" ,s e "'"sagea mat a sys(em ar-corcina to m„ , 
server m ach,r,es BuI m „ server ^ '"*f s9nl '"-"'■on may no, e n, a „ ,n e use 0( ^ 
-ess a g,ng ,n, r3 s,r,ct U re. C ° U ' d * »»* "Or*stat, 0 n s „ ven , s „ t a b , e °, n ^^ 
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figure 7] shews a block d i a g r a c of the organization of 
KP0MF.CA7, a systea file included i r. the OMF shown in Figure 
72. 

Figure 7 a shews the relation between a global parent 
and global objects in accordance with the preferred 
eobcCiient of the present invention. 

Figure 75 is a block diagraa which shows how s y s t e a 
files within the 0 Mr shown in Figure 72 accesses data files 
t *r, t applications frets a necory shown in Figure 1. 

Figure ? 6 is a block diagraa of the organization of the 
aesary s r. r v r. in Figure 75. 

Figure 77 ani Figure 73 show objects and links in 
accordance vi:h the preferred erbedicent of the present 
invention. 

Figure 79 is a block diagraa of the organization of 
HPOMF.X3F, a system file included in the OKF shown in Figure 

72 . 

Figure 80 shows a view specification record in 
accordance with the preferred embodiment of the present 

invention . 

Figure 8i shows the use of a snapshot in accordance 
with a preferred embodiment of the present invention. 

Figure 82 shows the data path of a view when there is 
no snapshot, in accordance with a preferred embodiment of 
the present invention. 
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Figure U shrv 5 a series o* o^-.,, 

°. electa serving a3 foUe 

parents of objects contain:-* da * a < „ 

-■■S ca.a t i". accordance wi:, 

o. .he present invention. 

5 illustrates the sc-e.n ,< ■ . 

3C ' esn display which result 

,rc: i-"l<ir.g of various oile^a ; - 

' ' " 3 ln accordance with a 

-Sure 6 , S0W1 th , llBkiBi of ebjects ^ o ^ er (o 

create the screen d « 1 a v ,■ 

--r.a/ s. .own m Figure 5. 

- with a P.-ef.r.-., e a5 - 3di=en; of tft , 



i r. v e - t i c r. 

L gu 



3 Fi.ur. 5 ill uj;rate how a „ o6ject ^ ^ 
"P..-. in , it , . ?rererred eobodiaent Qf ^ 

present invention. 

,o . es Fisure „ iUu3trate tft- eopjrlBiof a 

-S.J.C. ia accrue to a pr.re.-red „ 60dt „ nt 0 , th 

present invention . 

Fi.ur., ,2 throug, Figure 7 , Jhou ^ ^ ^ 

— or . 3 , S3l0n in wftlch a ujer oanlpuiatea ebjeetj ^ 

— dance wit., a Preferred e„ S odi B .„t of , h . preaeat 

lm " :i0n ' «•« -l..r.....f how 6bJeets 

aPP-r ing to the user are n ^ ln aecop()anee ^ ^ 

Preferred e.Sodi.ent or t.,e Preaent Invention. 

'•ciHt, (OKF, in accordance „ lth th . preferred 

of the present invention. 
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13, CM: too ir.foraa the application wf.icf: object the 
application should access for data. That object is then 
cor.ai-erei to be active. An object is inactive when the 
application tne cPject la associated with is not being run 
by coapute: 18, or w^ n the application the object la 
associated with :a being run, but la not being run with the 
data of that object. 

Active obje:ts can c c-antu n i c a t e with each other using 
messages. For example if two instances of application 10 1 
are being run Py computer IS, one with the data of object 
202 as; the ether with the data of object 203, object 202 
and object 203 are bcth active. Therefore object 202 say 
send a message 211 tc object 203. Similarly, if computer 18 
ia running application 101 with the data of object 202, and 
is running application 1 C 6 with the data of object 20^, 
object 202 and object 207 are both active. Therefore, 
object 202 may send a message 212 to object 207. 

Messages, such aa message 211 and 212 may be formatted 
to be sent and received by all types of objects. This 
allows for free communication between all active objects. 
This also allows new object types to be defined and added to 
the system without requiring that the existing object types 
be updated to use the new type. 

it 

Each object has associated vith£a set of data files. 
For instance, object 210 is shown to have associated with it 
a data file 221, a data file 222 and a data file 223. Data 
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Figure 83 shews t - . 



;resev - inventicn. 



« c »odi3!- n; or t.ie 



Cs sc.-iptiop. of t-e 

6 ?re -'trrtd E S 6odi =ent 
'i««--t . 3h0 w S a ecoputt . „ 
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F <=- instance, in 
to nave stored , a 

and aa o6Jtet Jfl5 _ Sl-1 

is ,hown t0 have stored data in 

"7. an ooje-t 208 " ° bject 

"je-l 208, an objert 209 

'00 3:ores lpf 9 *" ° 6 J«« 2'0. o.-F 

cl ,„ . • ■>•«• «r <„. .... 
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application 106 in rtK4 th 
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children ar.i :n? or i:re parer.is. An object is not 
alio wee - to tecca? its own i escsnder.t . 

In Figjre 3 is shown a r. object 301, an object 302, a p. 
object 3 0 3 , an object 30«, an object 3 05 t an object 3 06 , an 
object 307, an object 303 and an object 309. Objects 301- 
309 have links with reference names which are numbers shown 
in parenthesis by each link. Object 301 has a link 310, 
with reference name - 1 " , to object 302. Object 301 has a 
link 3 1 f with reference race "2-, to object 30 3 . Object 
30 2 has a link 312, with reference naoe "7", to object 3 0 tt . 
Object 3:2 has a link JH, with reference name "8", to 
object 305. Object 303 has a link 31U ( with reference name 
n 1" , to object 30c. Object 303 has a link 315, with 
reference rase " U H , to object 307. Object 3 0 « has a link 
316, with reference name " 1 " , to object 308. Object 305 has 
a link 317, with reference r.ase "7", to object 308. Object 
306 has a link 318, with reference naoe " 8 " f to object 309. 
Object 307 has a link 319, with reference naoe "9% to 
object 306. Object 307 has a link 320, with reference name 
-13", to object 309. Object 308 has a link 32 1, with 
reference naoe » 1 ■ , to object 309. Object 308 has a link 
322, with reference naoe -3", to object 303. 

Object 30 1 . is a parent of 302 and 30 3 . Object 303 is a 
child of object 3 0 1 and of object 308. Each of objects 302- 
309 are descendants of object 301. Descendents of object 
303 are objects 306, 307 and 309. Object 309 has for 
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ia-.i files 2;,, 2J2 

e a .'o.-aat which :a , be 

interpret; by application 
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contains lines of text S'<, lir.es cf text 612, a graphics 
figure 51?, a graphics figure 5^ and spreadsheet data 515. 
As shew- in Figure 6, text and formatting data is stored in 
ar. object £n, graphics data for graphics figure 513 is 
stored i r. a r. object 6l2, graphics data for graphics figure 
5 1" is stored in an object 6 l 3 and spreadsheet data 515 is 
stored in object 6 1 U . Links that are used to build compound 
objects always have so=e kir.d of data transfer associated 
with the link ar.d hence are called data links. In Figure 6 
is shewn a data link 61 5 , a data link 6 i 6 and a data link 
617. In dec u sent 510, data froo object 612, object 6 1 3 and 
object 6 l ^ are cerely displayed, therefore data link 614, 
data link 6*5 and data link 6 i 6 are visual data links. In a 
visual data link, the parent will send requests to its child 
to display data within the parent's window. 

In Figure 7, an object 701, which contains data for a 
first spreadsheet, is linked through data link 704 to an 
object 702, which contains data for a second spreadsheet, 
and is linked through data link 705 to an object 703, which 
contains data for a third spreadsheet. The first 
spreadsheet uses data froo the second spreadsheet and from 
the third spreadsheet. Since the first spreadsheet does 
more than merely display data froo the second and the third 
spreadsheets, data link 70" and data link 705 are called 
data-passing data links. 

OMF 100 does the " book ke e pi n g n when objects are copied 
or mailed. When an object is copied, 0MF 100 makes copies 
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162 th.-c-jgf. a new link ^ 6 3a . 0:jec: I6U is a copy of 
o b j e : : ! 6 1 . Link 1 £ 3 a is a copy of link 1 6 3 . 

In Figure 12 through Figure 7\ it i 5 shown how objects 
are displayed to a user on ami tor t li . i n Figure 12 a 
"NewWave Office" desktop is shewn to include icons labelled 
as "File Drawer", "Waste Basket", "Diagnostic 1 * , "Printers", 
"Star" and "My Folder". A user (not shown) has aanipulated 
a cursor 73 1, using keyboard 19 or oouae 20, to select "My 
Folder" . 

Figure 13 shews how the objects displayed on conitcr 1 U 
are linked. NewWave Office fshewr. as an object 7 00 ) is the 
parent of "File Drawer" (shown as an object 701) through a 
link 711, cf "Waste Basket" (shewn as an object 702) through 
a link 712, of "Diagnostic" (shown as an object 703) through 
a link 71?, of "Printers" (shown as an object 70*) through a 
link 1V4, of "My Folder" (shewn as an object 705 ) through a 
link 715 and of "Star" (shown as an object 706) through a 
link 716. 

In Figure ito , the user, using cursor 78l, has selected 
"Create a New..." m a pull down senu 782. As a result of 
this selection a dialog box 779 appears as shown in Figure 
15. Using cursor 781, the user has highlighted the icon 
"Layout" and using keyboard 19 has typed In the name "Paste 
Up" as a name for a new object to be created. Cursor 78 1 
now points to a region labelled "OK". Once this region is 
lected, a new object titled "Paste Up" is created, as is 
hown in Figure 16. 
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1S 2 of 303. o^.et 
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a c = 9y or link 313. L ^ k ,,,, . 

L '"* 3,?a - • copy of llnk 3,o. Link 
. is a copy or link 320. 

I" «. P-.f.rr.* eE!)odiaenti tRe defauit behavior 

results In the copy ,f j ... ► . 

Py of a parent-, children when the paren- 
ts copied. However, when a child 1, „.„ 

Child 1, designated as -public- 
is no: copied. Rather, a coov «r th 

•a copy of the parent Includes a 

— " - -11-. Por stance, in Figure 10 , . ^ 

• child object , 62 through a link ,63. Child obi 

tniid object 162 la 

» puBlie ctject. As shown in Figure i- 

figure ,,, copying of parent 

.5. results in new 0SJect , 6u being Unked ta 
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I- rii ; Jre 23, using cursor 7 5 i f "Paste Up" (object 70S) 
is shew.- Being dragged to window 765. In Figure 2U , the 
process is complete and "Paste Up" (object 703) is now i r. 
window ••«>■ Folder". Ir. Figure 25, -Paste Up", shown as 
object 70S, is now a child of "My Folder" through link 728. 

The user sets up multiple links by using the Share 
command. This ccm=and is an extension of the clipboard 
metaphor conmon in software packages today for coving and 
copying data around the systea. The clipboard is a special 
buffer that the systea uses to hold data that is in transit. 

Ir. one way, the Share coaiand operates similarly to the 
Cut or Copy command described above. That is, using Share, 
Cut, or Ccpy, the user selects seme data first and then 
gives the Share command, which results in something being 
put on the clipboard. In the case of the Share command, 
however, what is put on the clipboard is neither the actual 
data nor a copy of the actual data. Instead, it is a link 
to the selected data. When this link is pasted, a permanent 
connection is made between the original data and the 
location of the Paste. Through use of OMF 100, this link is 
used by the involved applications to provide easy access to 
the original data (in its full application) and automatic 
updating when the original data is modified. 

In Figure 26, the NewWave Office window has been 
activated. "Paste Up" (object 707) has been selected, as 
evidenced by "Paste Up" (object 707) being In inverse video. 
Using cursor 781, "Share" from menu 783 is selected. In 
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I" figure !7, " Fa^-o m-,* ■ 
links; as a child of «,„•„•» v. -, f , , w 

Sac _/ ft V aSiC CUPtCari Cut, C0Py , aM 

T.-.e user «„,, select the Cats tha . «. , n . 
copied, ■ ° be =° Ved ° r 

;r: a " d - cui — — - „. cup 

•ft Craa it s origi nal i oca *« on , 

= r t „ co„ ..„., , eo>) , 

: "•*"" •»••• «... >. ..... 

vhe tents o.' ^-- e e i .- nS „ ^ 

" 8 ,s,,u '" ■•'•« «.». «» — ,„. 
■.. . «,..,„. ,„ im „ m t> it t • 
•*"""'»»"■.».....».. ..,...,........„., 

object 707 (»p aste 

As shown, in Figure 19, Text th. 

». next the user selects "Paste" 

which is a csnv « <• fct 

cop/ o. t h , original . Ptstt Up „ object 7o7 _ 

In Figure 21, th , new obJe . t , 

J< " 13 3how " as object 708 
Hikes as a chile of NewWave Office thro „ 

,,ie< through a link 713. 
In Figure 22, "My r ol ., r „ . 

«/ Folder , has been opened by doubl- 

— ,ing the icon for "„ y Folder . ujing cupjop Thg - 
t, a new window 78 S re pr es en t i n g .„„ Folder .. 
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spread-**. could c 3use a graph to be re-drawn, and updated 
as a figure in a do:u=ent. And since an cbject can have 
cany parents, a single object can be used as "boiler plate" 
for any r.uafcer of other objects. A charge in t'he boiler 
Plate will te reflected in all the objects which have links 
to it. Automated data transfer is illustrated in the 
following discussion. 

In Figure 3C, window T 3? for "My Folder" has been 
closed. In Figure 3\ cursor 79 l is used to select "Create 
a New..." froc pui i dowr . c<!rvj 7S2 . As a re3U lt of this 
selection dialog box 779 appears as shewn in Figure 32. 
Using cursor 73t, the icon HPTtxt has been highlighted and 
using keyboard 1? the r.ase "Sanple Text" has been typed in 
as the r.ase for a new object to be created. Cursor 78 l now 
points to a region labelled "CK". Once this region is 
selected, a new object titled "Sample Text" is created, as 
is shown in Figure 33. 

In Figure 3*, "Sasple Text" (object 709) is shown to be 
a child of NewWave Office through a link 719. In Figure 3U, 
since "My Folder" has been closed, "Paste Up- (object 708), 
link 723 and link 727 are not shown. However, these still 
exist, but are not currently visible to a user. 

In Figure 35, placing cursor 731 on the icon "Sacple 
Text" and double clicking a button on mouse 20 results in 
"Saaple Text" being opened. In Figure 36, an open window 
789 for "Sample Text" is shown. 
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kS 13 data 
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th.« . *i«o. e . The parent can 
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i..e res-j.i is the opening and display of "Star" (obiect 7 06) 

5b 

in a wir.iow 7 ? 5. Figure t£ s n 3ws t . e use of cursQp ?51 tQ 
select selection "Ellipse" in a menu window 797 which 
results in the data within "Star" (object 706) being changed 
from a star to an ellipse. As shewn in Figure 51, the 
result is a change both in data displayed in window 796 and 
data displayed in region 795 of window 791. 

Ir. Figure 52, cursor 7 3 i is used to define a region 797 
in window 751. Ir, Figure 53, cursor 78^ is used to select a 
selectisr. "Create a New...." i r . pull down, menu 793 . As a 
result of this selection dialog box 799 appears in Figure 
5 1 *.- Dialog box 79 9 contains icons for the two classes of 
objects available which are able to display data in region 
797 of window 791. Using cursor 78', the icon "KP Shape" 
has been highlighted. Using keyboard 19 the naae "New 
Shape" has been typed in as the name for a new object to be 
created. Cursor 731 now points to a regions labelled "OK". 
Once this region is selected, a new object titled "New 
Shape" is created. Data for "New Shape" is displayed in 
region 797 of window 791 as is shown in Figure 55. in 
Figure 56, "New Shape", (object 750) is shown to be a child 
of "Paste Up" (object 707) through a link 760. 

In Figure 57 a window 800 for "New Shape" was opened by 
placing cursor 78 1 over region 797 of window 791 and 
clicking twice on a button on mouse 20. In Figure 58, 
cursor 78l is used to select the selection "Triangle" froo a 
pull down menu 801. The result, as shown in Figure 59, la 
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- n - r i£Jre 3 7 a w ' - u ret 

f0r " ?as -= CcbJ.ct 707 
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* figure 33, usina Cursor 7=1 
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" leCted< ? ° rti " ^ inVSrSe VMe ° 3t ^«* "».w Wave 

0--=e environment" is portion 790. 

1 ~ ~ 1 5 u r e 39, cursor 78 1 is u*.** . 

13 U3ed to select the 

selection "Shir-" r a , 

i" a kj! 1 down oenu 792 T n r • 

' . in Figure <J0 

e * e = te - U *'--S cursor 78 I . r 
Figure K,, , 9 «:» ; tion -P,a-e» «, 

selected fro(B , pjU 

= e " 79« usins c , rso . 781 . .. 

•• -i Figure U 2l - SaBple Tex .„ ^ 

>-«« » v.... ... , M a!jpii>ta 

rex:" (object 7C9? is 3- ^ * 

'* -0 be a child of -? aste u? „ 

(0bJ?C: 70?; thr ° J£h 3 m Figure u 2 . 

teX * ?9C iS a * 0WR in because "Star" wi 



If. Figure tt , "Star" window ^fla , „ , 

J « w .03 . s closed so di 



ndow 789 is open, 
splayed text 



790 is clearly displayed. 

using cursor 78 1 . Fi«ure llfi .h^ 

F lsure „ 6 3h0ws cur3or ?ai dragging 

-on -St..- into region 795 of „ indow 7 „. 

I" «««r. .7. rro B - SttP . (06Je ; t 70fi) ^ _ 

-i»Pl.y.d in region 79S of „ lndow 7? ,. As fflav h 

' ' A3 oa y be seen in 

figure «8, "Star" (object 70fi) i 

j6Ct 706) 13 now a c hild of "Paste Up- 
(object 707; through a link 726. 

or ^ 791 and d0 . Jble cllckM a suttan ^ aouse ^ 
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include t. u . e data id§-* 

• <e '"" Ujt!cn nu » 5 «- Siven to OMF 100 by 

child 709. 

I" ntur. ,0, ,-ea 7,3 in w indew 79 , ls 3elec;ed ^ 

— i, r lgure „, . i . 1 . etlon „ paste „ 13 seiected 

• P-U down Benu 79, u, lB , cur3or 781 . At thls poiBt 
P»re nt object 707 C-P 43te Up-, requests 0 „ ,„ fop § 

- f. parent of w o „ cUpbeapd 72o> ^ 

deification r, corl for th^t-e.n clipboard 720 chtld 
"9 1. c= ? ied for Unk 729 eetween 

*" Fl8Ure ' 3 " S " Ple '«'" fbJ«t T09) 1, sh0 v„ to be . 
CMK of -Paste „ p . (o6Jeet ?07) through ^ ^ 

I» Fl.ur. . iisplayed text 700 ls dl3played ^ 

•P»t. op- .:„«,.„ T91 . IB accoaplishing thlS) 

—a call to 0M F ,00..^. thata a „ S a 8 e be 3ent t0 

«. object identified b y t he reference name for Un, 7 ?9 

T«. «e 33 a g e r, quest3 the ehild opject ^ ^ 

tni, H„* int0 . loeatlon specified ^ 

»T. 0MP ,00 ta ke3 the Be33age fp0B parent 707f adds 

identification nu.ber fro. the vie. 

rSt0r< 729 ' the Bes3 a ge t0 ehlld 70o 

"lid 70 9 d i 3 p lay3 the dat4 lfl tha 3pecined ioeatieni ^ 

^ia caa, are, 793 . The naBe . f ^ ^ 

Parent 707 t, OMF ,00 to child 70, la " DIS PL AT_ VIE W" , 
further deacribed In Appendix B , attached hereto. 

Another B e 3S ag, "PHI NT_S LAVE", ,1 30 deacrlbed in 
•PP-ix B. ,ay be „.« tthen lt l3 de3lred to ^ ^ ^ 
a Printer rather than diapiay data on a ter.lnal acreen. 
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- -"lion, Parent 707 Eiy >-nd a 

to cmii osjec; 709. In a " C ^7 srZE" „ 

-'- SI2£ ""sags, parent obiec 
"7 i CtBtlfi „ , reference „ aie Tor llBic 7 „ and 

eMrt " ,,H * dlSP1 ^- OHf ,00 t . k „ th. GET SIZr 

".»«. r„. paPiBt 707 , add , the datj liantifie J ion 
rro 0 t, e ¥1 „ 3peclfieieion reeopd for ?29( 

.......... t8 ehlld CMld 7o? ^ 

P — * 707 the 3lle of 8f ^ ^ 

— — o 9 „ oulduietodlsplaythed4ta> Thiaau ^ 

Pa-en, 707 to M4lfy t „. peglo „ ^ ^ ^ 

" flt 10 re8l0n 3peclfled >y P«r.nt 707. 

« h .n\,.t. rro„ . ehlld 0SJect ls being dlJplayed bya 

— object, and the ehildQbJeet chansej ^ diapu ^ 

— .the chli < object, notlfl „ OK F ,00th at there has been 

■-i.PlM.- 1» r. Il0B 7 9Sof wlndow7 „. 

i» 'l— >8, - 3ear . (06Ject 70fi) la a aMid ^ ? ^ 

(object 707) through a link 75« 

8h , link 725. since d.t. 1. being pia3e< , 

fro. .«« object 705 to p.rent object 707. UnK 726 1. . 
<*t. urn, which i Bclua>a . vlew speclfleatlon< 

t" n t „r. the .etho. Tor =h. ngtng data ln eMl- 

0bJ ' Ct " ' h "- * PL", -.or 78, ov.r P , glon 

795 or .i n<3ow 79t and double eUekB a buttQn neuse ^ 

re. ult i3 t ,„ openlng , nd dljpUy of -stap- 

a „ lBd0l , 7,6. U3ins eursop ?8i to jeieetion 
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-7". Since object 57, 1, . roli.r , there ls no vleU[ 
therefore ts , lhP „ blt , w , th , n 3uScoluon ? } , ^ 

"0C0" . 

I- "l«r. 78, Object 676 1, . document a „ d „ aj , ^ ^ 

Object 6 76 1, a parent of an obJe=t ^ 

"»> «T9 and . PiPent of an obJeet 6?8 througf) _ ^ 

MjMt 4 " " 8 '- »"* «T, a, , reference na.e 

Object 6 78 ha, , tag of - 21 «. Unk 680 a 

reference name "3". 

"l-r. 79, an entry 737 descrlbes Unk ^ ^ ^ 

Fl!Ure ?h3t 1S ' la COlu »" "try 737 the,, i, the 

P.r. BS tag M7-. In „ Xu . B 7Ja t6 . p . lf ^ ^ ^ 

^ COlU3R 7 3 3 the - ls th. reference na.e 06< e = t 

'76 1. a d oc J = ent. an d assuBing thePe „ . vlew a , 3ocl4ted 
-if link 6 79, tht thr „ blt , witftln subeoiuor> ^ contain 

-ree bit. -mo- an. entry 73 9 l , a vi ew , peel f i c , 1 1 on 

record . 

Sl.ll.rxy. an . ntry 73s deseplbes Unk 68Q shswn ^ 
78. That 1,, ln coluEP . ?3 , of eRtpy ^ ^ ^ 

P-ent tag -,7-. In colu.n 732 there i, the child tag - 21 - 
an. in col UB „ 733 there i. the reference na,e - 3 -. 11MlU , 
th.r. 1, a view a,„clated with link 680,.the three bit, 
-Ithin SU bcol UIn 73- contain the three bit, -no- and entry 
7«0 i, a vlew specification record. 

I" Figure 80, view , peel f i ca 1 1 on record 7.0 1, , houn t 
include a field 7 U, w hlch contalns , d a t a' 1 d ent 1 f l ca 1 1 
view, a field 7«2 which Indicate, whether there 1, a 



o 

on Tor 
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».p- h «t u ,. fi ln th . vltWi ana a flild 7U2 uhicft containj 

-i = c e ilar. e3 , 3 inrorr.tlo.-, afcou: :,. view . ^ 
K.nrifle.ti,,.. „ uaStP ls u3e; 6y th< ehii< , objfet ^ ^ 
11"-. d«.r, lr .. vh.. < ata ls 3ent t , r3ugh the Unk _ 

'I — .. 37-, 3 3how the e3tabUjhBent of aUnkwltn 
• '1-. A, ha3 6een diJeuj3ed btfarei in ^ 

UP " ( ° bJeCt " 7) h « opened by douhie 

«llekl«, on th. icon for Pa,te 0p .. Xn Flgup , , 8| ujlng 

CUMOr P0Ptlon 7?0 of the 

= r .s ai px e ? „ t . has beeR seUctei> ^^^^ ^ inverse 

SlatlnS <>'«'• -vlr.,.„t. 1, portion 790 . 

in Figure 39, =ur 3 or 78. 1, U9ed t0 aeleet ^ 
"lection -Share- lB . pull doy „ oe „ u ^ . ^ 

select.,. chil < obJ-et ?09 ( „ Siaple t-mb) createa ^ aata 

Unification „ UB6e r w hlch . ld .„ lfl „ ^ ^ ^ 

t-« « e„ll« o 6Je =t 709. child o bJ e=t 709 al90 cause3 0HF 
'00 to put . llBk t0 chiid obJget on ellp6oapd ?2o __ 

Child ohj.ct 709 cc.unleatee t0 OMF ,00 through „„ lnd , -t 
rorth l« A, P . nal , B , ittaehed htp#to _ cMi< ebjeet 

•l.o infor., OUT ,00 what data Identification nu.o.r i. 
aviated with the new llnk b4t „ en lfte oMld af)d 
clipboard 720. Xf there l3 . snapjhot ^ ^ 

U-i.. child 709 win .1,0 infor. Of.T ,00 if there 1, . 
».p.ho. a„oci a t.d with the lin>. Snapsnot3 

-re run, „.:„. A3 . re3alt QMF , 0Q ^ ^ ^ ^ ^ 

HPo M r.x«r 603 fo ra u nk betue . n CJlpboard 72Qand ehiw 

o^J.ct 70,. Th . vieu 3peclrication peeop<I ^ v<ii 
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VS_?r X7DrsjCLOC 



^.INITIALIZED 



VS.VIEWCLASS 



File position in HPOI-r prp 

textual data ID is located' 
«ntaina zero if no 

tex uai data 10 ha, been 
Refined by the child. The 
J- order five bit, of t£. 
f ile P° s itlon are always 
zero and are thus not 
ftored i„ the Misc field. 
>h. hexadecimal number OF ff 

indicates which bits are 
U3ed for this bit field. 

Set if the view 

initialized. if CIeaP( 4l 
information in the view 
specification 1 3 * e ro. Th- 

nn^n f° i0al nUBD4r 0000 ' 
°0'0 is a mask which 
ind. eates which bits are 
used for this bit field. 

Peserved for future 
expansion. The hexadecimal 
number 0000 0008 i 3 a mask 
^ich indicates which bits 
aroused for this bit 

Specifies the view class 
the chi id assigned to the 
new. The view class 
defines what view methods 
are available to the 
parent. The hexadecimal 
number 0000 0O07 Is a mask 
which indicates which bits 
are used for this bit 
field. 



.».P1., in ri f ur. 77, obj.et 67, ls . foldeP .„< 

-» • ta g of .... 0bJeet 6n ts a ?apent ^ ^ ^ ^ 

r.f.r.ne. „„. 0b ,. et J?J ^ ^ ? ^ ^ 
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67 5 ,a 3 a rtf-rfBst na = e .,„. ^^^^^ naaej ^ ^ 

P.r.nt eject an, nee, to &e UBl , B . , ap t „ f ^^.^ 
P-Tt o,en; ho-ever. ot ., er pargntj oay ^ ^ ^ ^ 

r.f.r.ne. „„. p rovl „ d eaeh Peferenc , ^ ^ 
unique for each parent. 

«I«r. 79 3 how 3 a block dtagraB ef ^ 

H«Mr.x,r contain, an entry for each UHk betueen pirentj 

.an. chlK.en. In Hp0MF .„ F 6fl3 ni contjin9 ^ ^ 

-f ^ Parent Ton each llnlt . ColuBn ?32 ^ ^ ^ 

"I" ror each llnlt . Colu „ 733e . ntaln- ^ 

naae for each link. The fl-s- thr.. m . 

ri.s. three bit position, 0 f coluan 
733. ,hovn in Fisure 7 , as 3ut . coluan ?3ti ^^^^ 

a view 3 pecl f lcatlon TUe P . e , Pd i 3 present 

-o viev peciricatlon „l. recoro , U , Bj ( . 000 ., op tf ^,. e „ 
-e li, k 1, bitw .. B l3 . Unk fpoa tft . ^ ^ ^ 

global object (» ioo» ) . 

-ay 6e 3 een, entry 735 i, an entry w(Ueh < aserl6es 

ll0k Sft ° UR ln Th.t l.. in co luBn 73 , ef 

735 there 1, th . parent tag In ^ ^ ^ 

la the child, tag and In col UB „ 733 there 1, the 

reference .... S1 „ ce ^ ^ ^ ^ ^ 

no view, therefore th. three Blt , vlm „ 3ubcolu9n ^ 



be "000", 



Si-ilarly. entry 736 1, an <n try which =e 3 crl bes llBk 

6 7 5 3 h ° Un 1B Fl5UPe 77 ' That 1" 1" c.l«» 73- or entry 7 3 S 
"•re le the parent tag -6-. m coiu.n 732 there 1, the 

ta g .„-- 1Be ln eoluBn 7 3 3 tfctrt ia tfte refepenee nane 
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records cannot be Identified by the content within a view 
specification file record. H P OMF . X 3 F la increased in size 
16K bytes at a tine. A newly allocated portion of HPOMF.XRF 
13 filled with rero3. File records within HPOMF.XRF which 
are free or which define a link have the following fields 
listed in Table 5: 

Table 5 

ParentTag Contains the tag f HP OMF .CAT 

record number) of the parent 
object of this link. if this 
field is 0, then this record 
does not define a link and is 
free. 

C " ildTa 6 Contains the tag of the child 

object of this link. If 
ParentTag in this record is 0, 
and this field is also 0, then 
no record beyond this record in 
HPOMF.XRF defines a link. 

R<sfNaf!ie Contains the reference name that 

the parent has assigned to the 
link. This field is meaningless 
if ParentTag or ChildTag is 
zero. Otherwise, if the top 
three bits of this value are 
110, the next record in the file 
is a view specification. 

File records within HPOMF.XRF which are view 
specification file records have the following fields listed 
in Table 5A: 
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Da: a la 



Sna pa ho t 



Misc 



VS^NEWDATASET 



VS_N£WDAT A ANNOUNCED 



VS^SNAPSHOTOLD 



VS.tfAMTMESSACES 



Table 5A 

Con: ai n 3 the value that the 
ch. id has aligned to identify 

viewed through the Unit. 

Contains the tag (HPOHF.CAT 
record nu.ber) of the object 
-hleh Is the v iew . 3 snap ^ n 
^ «ro, the vi,« has no 
snapshot. For further 
Si?ov!' 10B ° f Sna ^ h 'ts, see 

Coapcsed of several Di t flel ' 
described below: lel " 

Set if child has told okf 
that new data Is available 
but has not been annexe d 
to the parent. The 
hexadecioal number 8000 
0000 is a aa3k whlch 

indicates which bits are 
u sed for this bit field. 

Set if child has told 0MF 
to announce new data to 
Parent, but parent was 
inactive and was not 
notified. The hexadecimal 
number UO00 0000 is a mask 
which indicates which bits 
are used for this bit 
field . 

that the views snapshot is 
out-of-date. The 
hexadecimal nuaber 2000 
0000 is * aask which 
Indicates which bits are 
used for this bit field. 

Set if child has told 0M* 
that it wants to process 
v*ew messages when snapshot 
is out-of-date. The 
hexadecinal nuober 1000 
0000 i 3 a mask which 
indicates wr.icr. bits are 
U3ed ror this bit field. 



EP 0 497 022 Al 



IF 



Table U 

' 1 ' this record defines 
an installed class, otherwise 
this record is free and this 
field is the record nuober of 
the next free record, or -0- if 
there are no aore free records. 
If the record is free, none of 
the other fields in the record 
Is meaningful . 

ModulerileName SDeeiri-« » h 

apeciries the naie of the 

application associated with 

objects of this class as a null. 

terminated string. 

Pr0Perti " Specifies the nuaber of 

properties, the length of the 
property naaes and the location 
in HPOMF.PRP of the object" 
Properties. See the description 
of HPOMF.PRP below for furthe^ 
definition of the structure of 
this field. 

In ^S"re 75, the relationship of H P OH? .CAT and 
HPOM-.CLS is shown. Within each object entry within 
HP OHF .CAT, the record n UO ber, which is an object's tag, 
■•«■».. as an Identifier 650 of data files in a aaas 3t0Page 
»e»ory ,70 associated with the object. The field 
-Typelnciass- serves as an identifier 651 of the class entry 
in HPOHF.CLS, which identifies the class of each object. 
Within each class entry in HPOMF.CIS, the.field 
"H=d Ul eFileMax.- serves as an Identifier 652 of the 
application file in Bi33 storage aeaory , 70 which i, 
associated with the class. 

I" Figure 76, the organization of a portion of Bass 
-tor.,, .eoory , 70 lt shoun . A dipec;ory 

posters t0 an HPSWDATA directory 66! and HPNWPROC directory 
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565. H'.VW-aoc directory 556 < s -h- ,„-,.- 

/ .3 .he location of storage fc 

.PPUc,-. 13RJ f,i„, represents ty arrows 6 5 9 . H? NWDA ?A 
contain a plurality or HPCKFddd directories, represented 
Rectories 66,, 66 3 , 66U, Sfi5 and 666 . In ^ 

Rectories are stored data files associated « U h ejects 
T h e ln HP0MFddd 9tandj rop b thrge duit> ieidi ^ 

zeros, nexadeci.al nu OSe r. Ea = h HPOMFddd directory nas a 
Afferent nexadeci.al „ UBier . The , ddd „ 

indicates „,.io HP0 M ,ddd directory store, data «!., Tor a 
P.rt:eul.r obj.ct. Da ta fiie, Tor a particular obJe =t a-e 
stored in th . HPOKFddd directory w hi cn h a, a -ddd- nu a6 . r 
eqUl! " t3S f0r the o, S . et divided >y ,„ int e 8 er 

nU8>e -'' fifty r — ••«»» HPOMFddd directory 

Tli.s are stored 6 y tag nu aS er,, e.g. data rile r.a.es nave 
t- ror = at »uuu, !u , wher , .„„„„. lf „ ^ 
leading zeros hexadecia.i tagl and „ m „ , re , pefepenee 
chosen by :he application. 

Systeo rile 503, HPOMF t»F i. .i 

"Jnt .hf is also referred to as 

tft< 3yS:e= - U 13 oriented. out does not h>ve , 

deader record. Eaeh record rile is either free, or define, 
« existing ii„„, OP l3 used „ 4n ^ ^ 

Previous record to specif, additional vie- specification 
information. p elords that „ ntatn ^ s ^ ^ f i ^ ^ 

«H.d vie. specification file records. View 

file records can 6 e identified only ty a previa, re50M 

-Men defines an existing data i ialc . view specification file 



/ 

/ 
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Table 2 

Is if this record defir.es 

an object, otherwise this recor 
is free and this field is the 
record number of the next free 
record, or "0" if there are no 
core free records. If the 
record is free, none of the 
other fields in the record is 
meaningful . 

Specifies the class of this 
object. This is the nunt-er of 
trie record in HP0i-!F.CLS that 
indicates to which class the 
object belongs (see discussion 
of class above). 

SysCatFlags Specifies if the object is 

global if the bit masked by the 
r.u-ber 20 ( h e xa d ec i ia 1 ) is set 
in this byte. In the preferred 
embodiment all other bit 
positions e-JSt contain "0 M and 
are not used. 

properties Specifies the nuober of 

properties, the length of the 
property races and the location 
in HPOMF.PRP of the object's 
properties. See the description 
of HPOMF.PRP below for further 
definition of the structure of 
this field. 

fastpropa Certain object properties, such 

as nane, are so heavily accessed 
that they are stored directly in 
this field, rather than 
indirectly in # the properties 
file. Properties stored in this 
field are called "fast 
properties." 



Systeo file 602, HPOMF.CLS is also referred, to as 
SYSCLAS5. This systeo file is a list of all installed 
classes in the system. It is record oriented. The first 
record, nuabered 0, is a header which contains various 



IFi rst * ree!nt.-y 



TypelnClass 



/ 

/ 
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S;gnaU:es (see a ^ v *> an- is use: to aa , 2ge a list 0 f Tree 
record. All ether recces either define an installed clas 
cr are free. m the preferred essoii.ent HPOMF.CLS can gro 
dynamics 1 ly f but cannot shrink. 

Each me record in HPOMF.CLS is thirty-two bytes in 
length. HPOMF.CLS file record 0 (tne head . P , contain, the 
following fields listed in Table 3: 

Table 3 

lFirst?re.Entry Contains the record number of 

the first free record in 
HPOMF.CLS , or "0" if there are 
nc free records . 



Fi leld 



Contains the null terminated 
string "HPOMF.CLS" 



Ver3ion Contains the file format vepsio- 

nua be r . 

l.^xSecortfMuBter Contains the number of the 

highest record ever allocated 
from within HPOMF.CLS (this 
highest record may or oay not be 
free) . 



Table «, below, contain, the fields for file record, In 
HPOMF.CLS for fil, record, other than file record 0: 
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other prC£r „ a ruRni3 , on CJC? ^_ ^ 

" 3 b "« t! -- 3 '- ».riou, information. 

?h,y Pr ' Vide inr * r " ti8R a53u '- «*J«t properties such as 
— - class each object is wha: i3 th , Qf 

Sy»te e files 6CU 507 provide information about classes of 
obj.ct, such as wft „ application is associate, with e ach 
class or objects, what icon represents objects of a 
particular class an, lists cr what .„„,„ , 3uch aj ^ 

,! "" n r " iSJ '' e 2) Can te Presses by objects of a 
partlcu:..- class. Syat . a m „ 6 „. 6o7 ^ 

iaf ° PS * Si,n 350U1 links and chtld objects 

U:1Ud;n5 8 !i3t ° f >"< rererenc, naBes of each link 

rrc. a ?a re.,t for each object; a list of children and 
reference r.* E es or each ll(Sk t0 . cni 1(J for fia = h ^ 
additional i.nror.ation to E ana g , data exchan ge across data 
Additional!,, syst Sa riles 60,-607 contain general 
lnfor„tio B such as what riles are installed in the 
operating syste, f or each class that is Installed, and what 
objects have requested automatic restart when the OMF ,00 1, 
restarted . 

I" the preferred eabodiaent of the present Invention 
S y»te 0 rile 60, 13 referred to as HP OMF . C A T , syste. file 602 
1. referred to as HPOHr.CLS, syste, file 603 Is referred to 
» HPO.F.XAF, syste, HI, « 0 . is referred to as HPOHP.php 
wstec file 605 is referred to as H ? OHF.i NS , syste, file 606 
13 referred to as HP0MF.SDF and systeo file 607 1, referred 
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that 4 tria ^5le is now - s?Uy ^ b . t ^ - u . , fi 

o-cn .n w:n.i 3 u £oc anC < - 

-egicn 7 9 7 of vir.i 3 w . 

■ Shape" ftyplieia| 

7,7 or „ ir . <9u 736 f and 

* "'••ton on mouse ?C 
in Figure 52, cursor 75 1 i 3 used to . , 

used to s-I ect se i ection 

fr " pul ' «o«n cenu 79*. r, r ,. u . , 

■ a F * 8Ure 63 ' »'»r 78, i3 used 
- "l«:t a regie., 9C2 of w , 

, s . . In F1 «ure 6U, cursor 

■-' used to select seiection - Pi3t .„ , 

79 ' T "* '""••'It. as s--:-wn i, F .„ u .. 

' Shape" teing displayed in 

■-««-» 797 an, in region 802 Qf . 

,„ , , * - Ia Figure 66, 

Me. Shape" <otject 7 50 ) ls shewn .„ „ 
770 r " l ° hiVe aR actional i ink 

it, pare,-. -Paste Up" (object 707, 

" rtB ' Jr V 7 ' rtSi0n ^ ^ ursor 

;; ai ;—;—™ r, oa . lndOH7 9) . InFuure 

9 ' —-to select 3electlen . paate . fpaa 

— 33. -r e3ult , 3hownlnflgure70(isanicon 

:; r " NeWShaPe "* P — — r7 8 ,. X . ,.,„,.. ?| , 

" ShSPe ( ° bJeet 75 °' - —n to no . be a ahlld of 

NewWave Office (object 100) , * 

J C * 100), through a Unk ?8o 

r- «.»r.7 o,r ,oo 13 3hawn t0 contiln aeyen jysten 

' " <0,, 3y3 te o flu 6021 syJteo file 603i 

system file SdH, system mi. = 

3 y3tea .tic 605, system fii. s n <; 

7 e " itle 606 and svatea 

flle 60? - OKF interface 599 3 erv es a , , > 

^ 3ervea as interface of 0 MF to 
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glcb.l oiject. is a of .iob.l object. Although 

Figure T« .how only 3ix global « 6j , c:s , th< Ruo5er cf 
global objects operating on a system is a Bi . t-p flf sys;es 
configur.-.lor.. Any object in the system can refer t0 , 

Slot, l object byX-ing the reference name of the u„ k t0 

that global object from the global parent. 

As nay be seen from rigu-e 71 r< i . 

r- 6 u.e ,i, r»le records in 

H ? 0 M r . C A 7 are numbered consecutively Th ... 

These numbers serve 

.as tags, which identify each object. 

in the Preferred embodiment of t,e present invention, 
each record is ,23 bytes i ., length. The fields for fi le 
record 0 are listed in Table 1 below: 



"able 1 



IFlrstFreeEntry Contains the record number of 

the firs: free record in 
HPOMf .CAT, or -0" if there are 
no f re e records . 



r i 1 e r d 

Contains the null terminated 
string "KPOMF.CAT". This serves 
as a signature. 

V€rSi0n Contains the file format version 

number, which also serves as a 
signature. 

1 KaxRecordNuo.be r Can****. »u. . w 

' t-on.ains the number of the 

highest record, ever allocated 

from within HPOMF.CAT (this 

highest record may or may not be 

f ree ) . 

Table 2, below, contains the fields for file records in 
HPOMF.CAT for file records other than file record Or 
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as H?C-r ICO.NVE. a 

ptio., or each sy S te 3 rile is 

n o - g i v e n . 



Sys tea 



,CA: is 3 catalog of al' ^ e 

" ne ex *3ting objects 
- — «y»te S . :r Flgure hPO.-.cat , a a , 

• ,U| iJ 3 hewn to o* 

record oriente-j, u-D 0 ur raT K 

;. "7 "• ri: ™ — , M „, 

•l-lc-jgh H ?0Kr.c/lT cay „„..,„ 

1 ** 9n -ain :any more fii- 

/ «i-re rile records than 

srs shown in F r u - » 77 

.... 73. r , ; „. , ;j t Biia<r lb 

777;'^ a " ;s,i -"* ! ~ «... • »..' 

'• ee rile records. a 

»-!".. ur. i 3 . ssai kn0M|| valje ^^.^ 

Pr,,s " indic =-» that the 'i- e is Pr . 

•i-e net corrupted. Fi' e 
re:= ri , thra , JS , fiu re;ori s 

t3r,ai rile records 

^ n o w shown) e r H * r ■ 

ieflnS " " i3t ^ o^.C., or lrt rree . 
•lh the pre'err^ . _ w . j - 

but eiBnel 

-cor, , tfifln ., a 3peciai o6;tee caiietf 

810631 Paren '- The 810531 — different than 

— t herobJeet>and nay ^ pegapded ajiBpseudeB 

— gl06a : P a Per , te be the pareat . 

- o 6J ect 3 S0 through link „ 0i 8l?bal objeet 

trough u Bk 26l u 

J " 25? th ™««» Unk 262, glooal 
object 253 through link 26* , . 

' gl06al 25" through Unk 

a,, global ooJ e=t J55 through Hhk 2 65>as shoun . 

— .>J.ct. 2 5 0-2 55 are also wlthi „ hpomf cat _ 

810631 or ... or BOPe 

- HPOHr.C.r. Each otJect HF OMF .CAT , hich ls not a 
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■"»»■•• - . ...... ,„ r .,„, t , ln t(> <iti 

»-» „.„,..,..«. „, 

«••»•*»« " "'««•" '« «... «. P i.„i .„ , 

■•• » « .r .„ ... 

,., ,. „ 0-r „ lr> , M< tel 

parent o&le-t i « , ~ , 

^-t x, .ciMfd, the Par . ent object can then 
request t.-.e new data. 

» - P-r.nt object i..« lv .. o MF ,00wui 3en < a 

— e. OH. 10 0 ldiBtlfr t0 ^ paf . ent ^ 

— na.e o f th . Unk fop ^ th _ ^ 

-»«• T„. p. P . Bt o.j.ot ..„«,......,. t8 t „ # eail- 

— «. new <ata , i3played . x „ _ 

— o 6J «ct tot l3 , ctlve , ind hi3 pequested _ d4t> 

Ascription of the View Spee-'i ea n* 

specifications are found in 

Appendixes B, C and 0. 

a<vanta 8 e or t ha p resen t lnventlon lt t „. t ^ 

-Ject »M.« ltt le ,t. rtthctsU4iJ|etTM ' 

0M F ,oo. wlthflut p . p-at o5ject 7o? op chi ^ o6tee> 
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— -s identity 0 , ,, 7 ota . p detaU3 about ^ 

reference naae of t m * u 

t,e 4 i.,k. :.-,e child object Identifies t*. 

link .sing just the data ide-.f i ea t i on 

C *' iCatlon number of the link. 

«- the translation and Identification of uhtch 
U«k s and Bhleh obJeetJ lrg lBvelvtd _ 

»X.t« fn, ,o., „p 0tfF .p S p. l§ 11J0 Mfipp-< ^ 4j 
»»«0,. HPOHP.PHP contains , n t „. 06Jeet i a 

ln „, 0Mr . C4T . E4eh reeord ln syatea fue 

(«?0«F.CAT) and systea rUe SC2 

,, , •■'•unF.CLS) his a properties 

,lel< ' aa described above c-i. 

° '' EiCh »«P«rtl., fl.la contains 
t»t fields described in Tible 6 b4low: 



Di.-DiskLoc 



n P re ps 



PoolSl ze 



Table 6 

Contains the position (byte 
offset) within HPOMF.PRP of t*. 
Property list directory. 

Contains the number of 

This is the „ uaber of , ntrl „ 
the directory entry array 
described below. 

^r? n 2 S na h * COabtn «< 1 l«»Ith of 
in -it!! \ of th « Properties 
in the property H It , i Beludl 

* nul l-ten.i n ,ting byte for each 

Thl, is the sit. o? t" 
Ulll.°" P ° al d «"l«>.d 



in the HPOMF.PHP me is the property directory for 
«*" ob Jt ,t or that cuss. The directory ha, two o , j0 r 



/ 
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Table 7 

Specific the length in byte* of 
the a 330 ciated property. thlV 
can be zero. iht3 



ValueOlskLoc 



CacheOf f 3 «t 



associated property. if 
ValueLen 1 3 :eP0( t||1 

"•«■« *• no vai'ue 
stored anywhere. 

This rieXd i9 only us 

««' f «« ls noe Beinlngful ™" 



— ly r .:xow lB . tb . „ Sry array ls the _ pooi 

-a. Pernor. of H?c ., r . ?Bp coBSmiB> nun . terainated 
- e 3 in ,, e p WU3t ,, u< 9aae Qrder aj ^ 

—y. Property oay lnclurfe suen thingj ^ " 

user consents, date an- m «. 

°" tl0e or Nation, the U3er who 
created the object ,t~ * 

J " etC - ror "ore Infarction on 
Properties aee Appendix D . 

0fHPW> " P — m. U t..p. hi . h eontrolj the 

— -on or the , lrit 102U pages Qf Hp ^ pRp _ 

— 3* br... m x. aith . The3e pases iooedlit9iy foUoy ^ 
ll!nifUm bit " ««« nr.t. r hU9( bits 15 

— g .hCor the fl r,t -ord of th . bi tBap aoBtpol 
location of Pag93 0 tnpough , 5or ^ ^^^ pejpectiveiy 
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*- .... .ir.t , 0S . p ag93 la lMurflcUil 

• ollouln S Page 1023. 
■••is bitoap control, the ,i loe ,., c , _ k 

needed. 43 



"".fr, ... property v.l u , ia 9tored 
»loek In the f Ue i . , 8l * 

restriction th.t no directory or valu. 

oca. ti... 32 , < - j Ca " e " 4ed 32K »rt., 

KB3 J * J in 1 engt h . 

-a al 30 referred to as 

• »« » ... „,.. 

" - - - — »- «•■ » ....... .... 

tht class ls deinstalled. 

.. . 1M la . o[iri _ ib m> 

Preferred eabodiaent the value of >,< 3 dn Kl 

is d0 «61e word must be 
O'OUBCD hex to be v, Ud In Tah , „ * 

In Table 8, thl, Bu . b . P la 
.3 shown becaus. „r ... " 
" " »"••«■• t.r „„.,. ,„ 

»• » «„..„. .... 

'"."In. •»• «-«. .0.., . ,. rl „ 

length records. There is an . 

13 one record for each Installed 

■ The first word of each record is the 1 . h 

13 the length of the 
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terminate class na3e 0 , rhtt . 

naaes =»•' «t file, cop',- * n , h „ 

P ' e ' -° the OMF directories 
'-erainated by a null bvte and „ 

J 1,B « th °' ine «1. na = e, inel^ng tne . 

•P--1.1 .h.r.. t . P ... the f "* m - " — « — -he 

tn HB ' iS a33Uaed " located ln 

HPNHPRoc directory. if the 
, , flle na ° e b ««ln 3 with the 

special character »«.. tn . 

the f lie ls asjUBed Xoeate . . 

HPHWD4TA directory. 1 " 

For exaepl,, a33une C la 33ea a -. , 

■A- and e , installed: cla 33 

*~ and class "CD£* n 

Cla3S cau »< two f lles t0 6e 

^stalled: - Z - t0 hphwpbop „, 

KPN.proc directory 663 and -yy. to th , 

HPtHOATA directory ri 

-tory. ci ass "C DE " ca U3 ed , f Ue t0 6e 

::::;r ,b,i ~"— ~- 



Table 8 

or 'set content 
t CD ab 01 0 < r«i. C s"! nta 

length of AB record ( 12 

0 ^ •* Q o -J" 1- : 1 ?, 

9 on * B * Nu n 

Length of length byte . 

! II " •• .... . 

Le N n u f. h of l«"«th byte ♦ »♦ YT" 



12 OA 00 i 1 1 

Length of C DE record ( 10 
1U <n Hi* 21c decimal) 

IS 06 " CDE " * 



)9 



Lengt^of length byte ♦ .. xxx . 
2A 59 58 53 00 -. XX X» • Null 
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Systen file 6 05, KP0.«r.SDF H a i ao r r 

n ai 30 referred to a 3 the 

"shutdown rile". VO<*ur en- 

■ Bd on , t . Ptup , lf thlsflltl ; ' 

'■■a- Che last session ended abnorai 
— t S-thr ough lt . crajh reeovery ppocedurea ^ • 

system files can be i„ JB < 

in an invalid but predleta61 , ^ ^ ^ 

er " h " err ° rS »«■• »-r.ct. a without user 

intervention r « ► - • 

C.fxn other Winds of m . consistency 

errors are defeeftx k * 

ted ' 6ut are not «-..u r p„ albl- fP0B tB 

"ordinary- Jyst „ c 

• rror » ar « in general not 

eorree'.atie and the OMF wn nnf 

---1 not a.lo- the systea to „ ae yp 



in this case , 



L P^t,. contains a llst af 
-en the ....... l3 Seing ^ ^ ^ 

which is ac^»v* * » 

' ^ tl "-"" «.t the 0« F restart 

then when the sy 3 *e a i« t 

*»-•■ 13 restarted. The Ust of objects, 

— 1. the ll3t or tag, 0 f obJeita whlch requejted 

^ rirst word ln „ P0MF . snf ls , flag jf thtj 

word Is non-zero, OKF u m 

°KF -HI execute Its cr„ h recovery code 
even though HP0.1F.SOF ei'st, »„ 

Noriil 'hutdo-n will , et tnl3 

flag when producing the re. < «• 

« ri.e if , oae ser lous error occurred 

in the session oeing ended. 

three 5y te records. The first t-o b ytes of each 
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record contain the tag of the object to be restored. the 
leaat significant byte is first. The third byte la not use 
in the preferred embodiment, and is zero. 

For example, if the system is ahut down cleanly in th 
laat seasion and two objects, having taga of 2 and 7, 
reapectively, have requeated reatart, the contenta of 
HPOHF.SDF will be as aet out in Table 9 below. 

Table 9 

offaet content comments 

0 00 00 Indicates no crash recovery 

needed 

1 °* °° Ta « of "rat object to reatart 
* °° Unused and reserved 
I H 00 Ta « °' second object to reatar* 
' 00 Unused and reserved . 



System file 7, HPO-FICO. NW E , la a Microsoft Windows 
dynamic library executable file which contains a dummy entry 
point and no data. Microsoft Windcwa la a program aold by 
Microsoft Corporation, having a buaineaa addreas at 16011 HZ 
36th Way, Redmond, WA 98073-9717. HFCMFICO.NWE also 
containa aa -resources- the icons of each installed claaa. 
OMF modifies HPOMFICO.NWE directly during run time, and 
loada and unloads it to get the icon resources from it. The 
format of HP OMF I CO . KWE is defined in Microsoft Windows 
documentation distributed by Microsoft Corporation. 

Normally working with a view (see discussion on views 
above) causes a child's application to be invoked. Where 
large applications are involved, this can cause a lot of 
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unnecessary overhead. The use or snapshots allow tMa 
over.-.eai t o be e ■ i i I .-.a t ed . 

A upshot Is aa object that oe 3 executable code fro, 
a separate library referred to as a dynaalc access library 
(or DAL) rather than using the full applicable-, executable 
code. The only data f lie associated vith , 3 „, p9h0t 
contain, data which 1, to be sent fro, a child object to', 
parent object. The code which encapsulates the data file 
although referred to a 3 a dynaoic library, l 3 )UU s tored 
in directory HPOMFPflOC (directory 668). 

For example, Figure 8! shows a parent object 50. linked 
to a ehile object 502 through a lln* 50 .. A 330 clat.d with 
iin* 50- i 3 a snapshot 50 3 . Once child object h, 9 designated 
an.pshot 503 in a view specification record for l lnk 5 0«, 
snapshot 503 is able to P rovi de froa cnlld 0&Jeet ^ 

to parent 50! without the necessity of inv, ki „ g an 
application associated with child object 502. 

As shown in Figure 82. when there is no snapshot, child 
object 502 BU3 t be active In order to send view data 522 to 
parent object 50,, lB oraer fop papeRt obJeet „ y ^ 
vie- data 522 in a window di 3pla » r „ rlgupe SJ> 

however, snapshot 50 3 is shown to provide. view data 522 to 
parent object 501 without the necessity of child 502 being 
active. ?urthep iBpleBtntatlon detjUa of snapshots ape 
given is Appendix 8 , Appendix C and Appendix D. 

Appendix A is a list of aajor data structures within 

OH F 100. 
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Appendix 9 Is a 4p«*,-< m »* 

description 0 f function, which 0 KF 

Preferred eabodiaent or the 

present invention. 

op-., c <», „.„»... d<j18o 

"..»«> .1... „ ev th . , r , r , rrla aMlnn 

the Present Invention Bay be i-bi-. > 

be l-Pleoented. including detail as 
to how OHF 100 allow, data to be viewed' h. t 

lewed b «tween windows 

displayed on aonltor 1 it . 

Appendix D (Chapter 2 0 f Pr«. 

° f P^Sraooer'a Cuide) gi Ve3 a 
further overview of th. ^^-.^ 

• 6 Prer — d e.bodi.ent of the present 
invention, further detail as to 

as to the operation of the 
preferred eabodiaent of th- « 

of the present invention. 
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Claims 



1. 



An object based d.str.ouied computer system composing a network of wcrkstat.ons and means for 
trancm.rt.ng objects between workstat.ons characterised by objects includ.ng a first object type for 
stonng data ana a second object type for presenting data to a user, wherein objects of the second type 
fV-c, reference an assocated object of the first type (V-s) to enable a plurality of users of workstat.ons 
to access data of rne object * ;ne first type, comprising means for transm.tt.ng an object of the second 
■■vpe (V-c, between workstat.ons thereby to create a reference to the assocated object of the fir«t type 
(V-sj for each workstation receiving an object of the second type. 

A system accord.ng to cia.m t comor.s.ng means for copying an object of the second type fV-rj 
between workstations. 
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>- iyi.e [v ci are lor presenting meeting cata. 
A methoa of convening a meeting us ,r.g a <y«tem as rb„.H 

ocect „ ,ne *„ Iype , v . s , ,„ _ r ^^^^^ « a.ecatec 
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